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Hypertension is ranked as the fourth greatest mor-
tality risk factor in the world.  Acute hyperten-

sion of any cause can enter an accelerated or malig-
nant stage.  Three different levels of ocular fundic
lesions are altered by arterial hypertension including

hypertensive retinopathy, choroidopathy, and optic
neuropathy.(1) Keith et al. used the term malignant
hypertension (MHT) for the first time in the English
literature in 1928 when they reported on a series of
patients with the presence of retinitis, marked hyper-
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Background: We attempted to review the clinical and fundus findings in patients with
malignant hypertension (MHT).

Methods: Charts and fundus photographs of patients with malignant hypertensive
retinopathy from 1995 to 2000 were retrospectively reviewed. Data of
patients were included when their color fundus photographs revealed find-
ings suggestive of malignant hypertension (MHT). There had to have been at
least 1 high blood pressure reading recorded in the chart during the period
when the symptoms occurred. Data were excluded from patients with dis-
eases such as diabetes mellitus, blood dyscrasia, and autoimmune and infec-
tious diseases which can mimic the fundus findings of MHT.

Results: Fourteen patients were included in our study. Patients were divided into 2
groups according to whether or not they had a history of hypertension. Group
1 included 6 patients with no hypertension history, while group 2 included 8
patients with a known hypertension history. In group 1, MHT was diagnosed
by an ophthalmologist in 4 patients, and the other 2 patients were referred
from the Gynecology and Nephrology Departments. Between the 2 groups,
there were no significant differences in age, or systolic and diastolic blood
pressures. There were more complications such as renal failure and stroke in
group 2 patients.

Conclusion: Funduscopy has decisive significance in the diagnosis and monitoring of
MHT. In order to accurately diagnose and achieve early control of this criti-
cal condition, a detailed fundus examination and blood pressure monitoring
are mandatory.
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tension, and fairly adequate renal function.(2) By
1939, Keith et al. had classified patients with hyper-
tensive retinopathy into 4 groups.  They described
the course and prognosis of these patients with
hypertension according to the degree of retinopathy.
Group I was restricted to minimal constriction of the
retinal arterioles with some tortuosity in mildly
hypertensive patients.  Group II included arteriove-
nous nipping, while group III included hemorrhaging
and exudates.  Group IV included papilledema.(1,3)

MHT is a clinical syndrome characterized by severe
systolic and diastolic hypertension, usually appearing
progressively over a period of several weeks to sev-
eral months; it is often associated with significant
and progressive deterioration in cardiac or renal
function, and there is evidence of encephalopathy.(4)

The World Health Organization (WHO) criteria
are probably the most useful for MHT; it now differ-
entiates hypertensive retinopathy on the basis of 2
grades of changes in the fundus, fundus hypertonicus
and fundus hypertonicus malignus.(5) Patients diag-
nosed as having malignant hypertension have severe
hypertension with bilateral retinal hemorrhages and
exudates.  Papilledema, unless florid, is an unreliable
physical sign and was of no additional prognostic
importance in patients treated for hypertension who
already had bilateral hemorrhaging and exudates.(6)

Diastolic blood pressure is usually greater than 130
mmHg, but there is no absolute level above which
MHT always develops and below which it never
occurs.(7)

The object of this study was to review the clini-
cal and fundic manifestations in MHT patients with
new onset or acute exacerbation of chronic hyperten-
sion.  Funduscopy may offer the chance to detect
previously existing and newly occurring vascular
damage at a low cost and with little effort.  The
investigation also sought to determine if funduscopy
has decisive significance in the diagnosis of MHT.
So we searched for patients with MHT, before the
target organ damage had occurred or during early
progression, when patients complained of such mani-
festations of the fundus as an acute or sub-acute
decrease in vision.  Thus, we hope to be able to sug-
gest early interventions for blood pressure control.

METHODS

We retrospectively reviewed the charts and fun-

dus photographs of patients with hypertensive
retinopathy from 1995 to 2000.  All patients had vis-
ited an ophthalmologic clinic with the chief com-
plaint of blurred vision.  Data of patients were
included when their color photographs of the fundus
were judged to indicate hypertensive retinopathy
grade III or IV by an experienced ophthalmologist.
There had to have been at least 1 high blood pressure
reading recorded in the chart during the period when
the symptoms occurred.  Data were excluded from
patients with such diseases as diabetes mellitus,
blood dyscrasia, and autoimmune and infectious dis-
eases which can mimic the fundus findings of MHT.

RESULTS

Fourteen patients were included in our study
(Table 1).  There were 4 males and 10 females.  The
patients were divided into 2 groups according to
whether or not they had a history of hypertension
(Table 2).  Group 1 (cases 1 to 6) included 6 patients
with no history of hypertension, while group 2 (cases
7 to 14) included 8 patients with a known history of
hypertension.  The ages ranged from 12 to 47 (mean,
31.2) years in group 1 and 22 to 56 (mean, 43.1)
years in group 2.  Systolic blood pressures ranged
from 163 to 228 (mean, 206) mmHg in group 1 and
160 to 249 (mean, 196) mmHg in group 2.  Diastolic
blood pressure ranged from 100 to 160 (mean, 143)
mmHg in group 1and 90 to 156 (mean, 115) mmHg
in group 2.  Patients in group 2 had a hypertension
history with or without receiving medication for it.
They had been warned that they had poorly con-
trolled blood pressure, and it had been suggested that
they visit their internists for further treatment.  There
were no significant differences in ages, or systolic
and diastolic blood pressures between the 2 groups.
Case 6 (group 1) developed renal failure 1 month
after MHT was diagnosed, although he was admitted
for intensive medical blood pressure control.  Two
patients in group 2 experienced cerebral vascular
accidents during the period when MHT was diag-
nosed.  Case 7 developed a central retinal artery
occlusion (OS) contemporaneously with MHT being
diagnosed.

Case illustration
Case 2.

This12-year-old boy was first diagnosed with
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MHT in our ophthalmologic clinic.  He had the chief
complaint of acute blurred vision for several days.
He also complained of headaches, fatigue, and body
weight loss.  His uncorrected visual acuity was
20/400 in both eyes.  Slit lamp examinations were
normal. Intraocular pressures were normal.

Ophthalmoscopy showed disc edema, macular star,
intraretinal hemorrhage, and cotton wool spots at the
posterior pole and the mid-peripheral retina in both
eyes (Fig. 1).  We immediately referred the patient to
the pediatric department under a diagnosis of MHT.
Wide fluctuations in blood pressure were observed

Table 1. Clinical Finding of Patients with Malignant Hypertension

Case  Gender Age Symptoms Initial VA Final VA BP Fundus Past history Comments/
No. (years) (OD/OS) (OD/OS) (mmHg) findings etiology

1 M 40 Color vision , 0.6/0.5 - 210/160 Splitting hemorrhage, (-) EH
metamorphosia CWS , disc hyperemia, 

macular edema (OS)
2 M 12 VA , BWL, 0.05/0.05 1.0/1.0 228/180 Disc edema, CWS , (-) pheochromocytoma

fatigue CF>100 cm macular star
3 M 30 VA CF>100 cm 1.0/1.0 239/162 Macular star, CWS , (-) EH

blot hemorrhage, 
disc edema

4 F 26 Blurred vision 0.1/0.03 1.0/0.5 200/120 Flame-shaped (-) RH
hemorrhage, CWS , 
macular star, disc edema, 
choroidopathy in FAG

5 F 32 Headaches, 0.05/0.05 0.2/0.2 163/100 Disc edema, dot and blot (-) PIH**
VA hemorrhage, exudative RD

6 M 47 Blurred vision, 0.7/0.7 1.0/1.0 195/135 CWS , blot and flame- (-) RH , renal failure 
vomiting, floaters shaped hemorrhage, 1 month later

papillomacular bundle 
involved 

7 F 41 Blurred vision 0.4/HM 1.0/HM 249/156 Disc edema (ou), EH for EH
35 cm 50 cm CRAO (os) 8 years

8 F 22 Blurred vision 0.2/0.2 1.0/1.0 173/100 Disc edema, CWS , Hypertension RH
flame-shaped hemorrhage

9 F 43 Seizures, VA 0.01/0.2 0.1/0.6 200/100 Dot and blot hemorrhage, Hypertension PIH**
CWS , macular star stroke (occipital 

infarction)
10 F 38 Blurred vision 0.7/0.6 1.0/1.0 190/130 Dot hemorrhage, CWS , Preeclampsia PIH**

macular star, disc edema
11 F 56 Blurred vision CF 25 - 160/90 A-V crossing, macular star Hypertension EH , pontine 

cm/0.2 (os), blot hemorrhage hemorrhage
12 F 41 Blurred vision 0.5/0.2 0.6/0.4 200/110 Macular star, blot and Renal failure, RH

flame-shaped hemorrhage RH
13 F 48 VA 0.2/0.3 0.2/0.3 200/120 Disc edema, CWS , Hypertension RH , died 2 

blot and flame-shaped years later
hemorrhage

14 F 56 Blurred vision CF 5 CF 50 198/112 Blot hemorrhage, Hypertension EH , VF 
cm/0.3 cm/0.5 disc edema, macular star constricted (od),

FAG: 
choroidopathy,
optic neuropathy

Abbreviations: BWL: body weight loss; CWS: cotton wool spots; EH: essential hypertension; RH: renogenic hypertension; PIH: preg-
nancy-induced hypertension; CF: counting finger; HM: hand motion
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during hospitalization, varying from maximal sys-
tolic and diastolic pressures of 249 and 175 mmHg
to minimums of 131 and 70 mmHg, respectively.
Bilateral adrenal pheochromocytoma was diagnosed.
One month after tumor resection and adequate blood
pressure control, his uncorrected vision had
improved to 20/20 in both eyes.  The fundus lesions
remained stable since that time, and only some mac-
ular exudates were noted 6 months later (Fig. 2).

Case 4.
This 26-year-old female patient complained of

blurred vision associated with nausea and headaches
for 2.5 months.  Acute renal failure was diagnosed
when she visited our emergency room (ER).  The

blood pressure first recorded in the ER was 200/120
mmHg.  Her visual acuity through a pinhole was
20/200 (OD) and 20/700 (OS).  The fundus pho-
tographs revealed flame-shaped, dot, and blot hemor-
rhaging as well as fluffy cotton wool spots.  Mild
disc edema and a macular star (OU) were also noted
(Fig. 3).  Fluorescence angiography also indicated
choroidopathy (early dye leakage).  After adequate
blood pressure control and regular hemodialysis, her
best-corrected visual acuity became 20/20 (OD) with
a -5.00 D spectacle and 20/40 with -4.5 D spectacle
(OS), where it remains.

Case 5.
This 32-year-old woman was a patient in whom

Fig. 1 Typical malignant hypertensive retinopathy in both eyes of a pheochromocytoma patient (case 2). Dot and blot hemorrhag-
ing, cotton wool spots, mild disc swelling and hyperemia, hard exudates, and a macular star were revealed at the posterior pole and
at the mid-periphery of the retina.

R L

Table 2. Summary of General Data between the 2 Groups
Group 1 Group 2 p value (Student's t-test)

No. of cases 6 8
Mean age (year) 31 (range, 12~47) 43 (range, 22~56) 0.076
Mean systolic pressure (mmHg) 206 (range, 163~228) 196 (range, 160~249) 0.513
Mean diastolic pressure (mmHg) 143 (range, 100~180) 115 (range, 90~156) 0.060
Gender (F/M) 2 / 4 8 / 0
Etiology (No.) Essential hypertension (2) Essential hypertension (3)

Renal disease (2) Renal disease (3)
Pheochromocytoma (1)
Pregnancy-induced hypertension (1) Pregnancy-induced hypertension (2)
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pregnancy had induced hypertension.  She was
referred to our clinic for blurred vision associated
with headaches for 4 days.  Her best-corrected visual
acuity (BCVA) was 20/400 in both eyes.  The fundus
photographs revealed dot hemorrhaging and mild
disc edema.  Exudative retinal detachment was noted
in the inferior part of the fundus.  Five days after her
blood pressure was controlled, the bullous retinal
detachment regressed.  Three months later after her
condition had stabilized, her BCVA was 20/100 in
both eyes, and the fundic lesions had almost com-

pletely recovered except for some pigmentary
change.

Case 7.
This 41-year-old female patient had a hyperten-

sion history for 8 years. She had taken no hyperten-
sion medicine and had paid no attention to her blood
pressure.  She suffered from a sudden onset of
blurred vision, especially in her left eye for 1 day.
Her uncorrected visual acuity was 20/50 (OD) and
hand motion (HM) (OS); her blood pressure was

Fig. 3 Fundus photographs in an acute renal failure patient with MHT revealing flame-shaped, dot and blot hemorrhaging, and
fluffy cotton wool spots around the discs. Mild disc edema and a macular star can also be noted.

R L

Fig. 2 Six months later after a bilateral adrenectomy had been performed and blood pressure was under control (case 2). The
retinopathies showed nearly complete regression except for some hard exudates in the macula (OD).

R L
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249/156 mmHg.  The fundic lesions were disc edema
in both eyes and a cherry red spot was noted in the
left eye.  She has been regularly followed-up in the
hypertension clinic since that time.  Her visual acuity
was 20/20 (OD) and HM (OS) 6 months later.

DISCUSSION

A number of different terms have been applied
to severe, acute elevations in blood pressure.  A
hypertensive emergency is defined as a sudden
increase in systolic and diastolic blood pressure asso-
ciated with end organ damage of the central nerve
system, the heart, or the kidneys, and clinical evi-
dence that a life-threatening event is present or near-
ly at hand.(8) Ahemd et al.(9) investigated the clinical
features and survival rate of 200 consecutive patients
with malignant hypertension and accelerated hyper-
tension and with fundus lesions of grade 3 or 4, and
they concluded that malignant and accelerated hyper-
tension were the same disease with similar clinical
features and prognoses.

In order to remind ourselves of the importance
of early detection and intervention with acute hyper-
tension before definite target organ damage occurs,
we reviewed the clinical and ophthalmologic find-
ings of patients with malignant hypertension.
According to the WHO classification, patients were
included in our investigation when the observed
severe hypertensive retinopathy was in stages III or
IV.  The systolic pressure in these patients should be
higher than 160 mmHg, and the diastolic pressure
higher than 90 mmHg.  Hermann and Schubert
reviewed past ophthalmologic studies and reported
that the most frequently used definition of high blood
pressure used in those studies was an elevated sys-
tolic blood pressure of 160 mmHg or higher, or a
diastolic blood pressure of 95 mmHg or higher, in
the absence of antihypertensive medicine.(10-13)

Herein, we included patients whose systolic blood
pressure had reached 160 mmHg or higher, or whose
diastolic blood pressure had reached 90 mmHg or
higher.  The blood pressure recorded in group 2
patients might actually have been underestimated,
because they were occasionally taking an antihyper-
tensive agent.  The blood pressure levels of some
subjects were not as high as that found in normal
malignant hypertension, but we know that it had
occurred in our patients based on the clinical find-

ings and fundic lesions.  Also, we know that there is
no absolute level above which MHT always devel-
ops and below which it never occurs.  Our patients
visited ophthalmologists with symptoms of reduced
visual acuity, and they considered their blood pres-
sure to be normal or well controlled.  According to
the fundic lesions and a check of blood pressure, we
know they actually were in a condition of uncon-
trolled high blood pressure or "false normotensive"--
a life-threatening condition if no adequate treatment
is administered.  All of our patients were referred to
internists for further blood pressure control (Two
patients were lost follow up 6 and 10 months later,
respectively, and 1 died of sepsis 2 years after MHT
was diagnosed).  The visual acuity of all patients
subjectively or objectively improved.

The prevalence of malignant hypertension is
unknown, but is generally accepted as being
extremely rare.  It can occur in patients of any age,
but rarely does so in those older than 70 years.
Patients may visit ophthalmologists with symptoms
that include reduced visual acuity secondary to either
hypertensive retinopathy, choroidopathy, or optic
neuropathy, or because of cortical disease causing
transient loss of color vision, visual hallucinations,
and ocular motility disorders.(14) Heidbreder et al.
found that severe hypertensive retinopathy was
observed in patients with renal hypertension, espe-
cially in focal segmental sclerosis and membranopro-
liferative glomerulonephritis.(15) Mild hypertensive
retinopathy was more prevalent in essential hyper-
tension.  Although the number of cases in the present
cohort was small, it seemed that essential and
renogenic hypertension remained the major etiology
of MHT in our observations (The hypertension in 5
patients was renogenic, and was essential hyperten-
sion in the other 5).

There is no definition for typical "malignant
hypertensive retinopathy" (MHR).  Hayreh et al. dis-
tinguished retinopathy, choroidopathy, and optic neu-
ropathy based on an animal model of malignant renal
arterial hypertension.(16) Retinopathy appeared sig-
nificantly earlier than did either choroidopathy or
optic neuropathy.  Hayreh et al. also described focal
intraretinal periarterial transudates (FIPTs) as the
specific retinal lesion of MHT.(17) However, only
rarely have FIPTs been reported in the literature, per-
haps because they are harder to detect in humans.
Kahn et al. reported a case of MHT with fundus find-
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ings that were compatible with FIPTs.(18) Wu et al.
also presented a patient with pheochromocytoma and
MHT, and they concluded that FIPTs are one of the
early specific characteristic fundus lesions. (19)

Fundus findings in systemic diseases such as sys-
temic lupus erythematosus, diabetes mellitus, and
other collagen vasculopathies may be similar to
those in hypertensive retinopathy.  The overlapping
findings in malignant hypertensive retinopathy and
in diabetic retinopathy can be confusing.  MHR can
cause optic nerve head swelling; and the optic nerve
head will appear hyperfluorescent with fluorescein
angiography (FAG).  The typical microaneurysms
with FAG strongly suggest diabetic retinopathy. The
exudative retinopathy manifested in diabetes tends to
affect the deep capillaries, while hemorrhaging accu-
mulates in the outer plexiform and inner nuclear
layer.(20) However, the hemorrhaging due to hyper-
tension frequently arises from the superficial capil-
laries in the nerve fiber layer.  All of these changes
distinguish hypertensive retinopathy from that which
is primarily diabetic.  A systemic survey, including
blood pressure and glycosylated hemoglobin
(HbA1c), can provide an important clinical differen-
tial diagnosis.  We excluded patients with systemic
diseases whose fundus manifestations might have
caused confusion.

As studied by Browning et al.(21) the worst visual
prognosis was associated with the highest presented
blood pressure, the worst visual acuity at presenta-
tion, and the longest duration of symptoms.  It is
likely that the visual prognosis is affected by factors
present at the time of presentation.  So, early recog-
nition is essential.  In our group 1 patients, the visual
prognosis was satisfactory when the blood pressure
and underlying disease were controlled. However,
the blurred vision in some group 2 patients did not
recover (cases 7, 13, and 14).  They all had relatively
higher blood pressure.  MHT was complicated with a
left central retinal artery occlusion in case 7 and with
right anterior ischemic optic neuropathy in case 14.
Case 9 had an occipital infarction, and case 11 had a
pontine hemorrhage in spite of intensive treatment.
It seems that there were more complications in group
2 patients.  Maybe those patients had had a relatively
longer duration of high blood pressure, and that
resulted in more complications and related poorer
prognoses.

Once hypertensive retinopathy is suspected in a

patient with acute vision decrease in both eyes, blood
pressure should be checked immediately.  An accu-
rate and reliable measurement of blood pressure
helps establish a diagnosis of MHT.  Funduscopy is
important in patients with hypertension because it
offers the only possibility of detecting previously
existing and newly occurring vascular damage at low
cost and with little effort.  In order to accurately
diagnose and achieve early control of this critical
condition, especially in patients with variable fluctu-
ations in blood pressure, a detailed fundus examina-
tion and frequent blood pressure monitoring are
mandatory.
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